[Separation and forensic identification of sperm from cell mixtures using anti-hLCN6 monoclonal antibody coupled magnetic beads].
Human lipocalin 6 (hLCN6) is an epididymis-specific secretory protein. It binds to sperm and plays important role in sperm maturation. To explore the feasibility for isolating spermatozoa from mixed cells using anti-hLCN6 monoclonal antibody-conjugated immunomagnetic beads (anti-hLCN6 IMBs) and establish a new method for the separation of sperms from mixed stains, 2 sets of 30 cases of cell mixture suspensions and stains containing different proportions of sperm and epithelial cells were prepared. Biotin-labeled anti-hLCN6 monoclonal antibody (mAb) was incubated with the cell mixtures, and the spermatozoa were then isolated with avidin-coated IMBs. Sperm DNA was extracted and analyzed by PCR-STR typing. Differential lysis was also conducted to compare the effect of the two different isolation methods. The dissociation constant (Kd) of anti-hLCN6 mAb was 3.47×10⁻⁹ mol/L measured by ELISA. Western blotting and immunofluorescence assays showed that hLCN6 was detectable on sperm cells and mainly located on the post-acrosomal region of the sperm head, but not in epithelial cells. Anti-hLCN6 IMBs could capture and separate the sperm cells successfully. Microscopic observation showed that the IMBs could bind to the head of sperm specifically. The success rate of STR typing (more than 13 STR loci, RFU>200) was 90% when the number of sperm cells was 10³/mL and 100% when the sperm cells number was equal to or more than 10⁴/mL. When the number of sperm cells was 10³/mL, 10⁴/mL and 10⁵/mL in mixed stain samples, the success rate of STR typing were 40%, 90% and 100%, respectively. Taken together, the anti-hLCN6 immunomagnetic beads (IMB) method described here could be effective for the isolation of sperm from mixed cells, and the success rate was higher than that of the traditional differential lysis strategy. IMB sorting is a simple and efficient method for the separation of sperms from sperm and epithelial cell mixture, and can be utilized as a supplementary method for forensic mixture samples analysis in sexual assault cases.